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Two widely separated localities were the source of the ma- 
terial on which this paper is based. One is core hole 5 of the 
Joint Oceanographic Institution's Deep Earth Sampling Pro- 
gram (JOIDES). This core hole is located on the Florida- 
Hatteras Slope about 150 kilometers due east of Jacksonville, 
Florida. It was drilled by M/V Caldrill in April 1965. The 
age of the samples from this locality is Post-Miocene. The 
other location is north central Sumatra. Here the material is 
from two wells, one near Rumbai and the other on Rupat 
Island. The age of the sample from the Rumbai area is lower 
Miocene. The sample from the Rupat Island area is middle 
Miocene to Pliocene. Type specimens are deposited in the 
Helen Tappan Loeblich collection at the Department of 
Geology, University of California, Los Angeles, California. 

Genus Tuber calodinium Wall, 1967 
Tubereulodiniuin wallii new species 
(Figs. 1, 4-6) 

Description: Tract discoidal, with two wall layers. The endophragm 
is about 1 fx thick and forms a central body. The thin membranous 
periphragm is supported by processes arising from the central body. 
The periphragm is commonly damaged or missing due to its fragile 
nature. The spherical processes are closed distally and the cup-shaped 
processes are open distally. The processes are concentrated along the 
peripheral region and number from about 6 to 14. The dorsal and ventral 
areas of the central body (including the operculum) are ornamented 
by closely spaced small spherical “processes” which vary from 1 fx to 6 fx 
in diameter. The archeopyle reflects the position of three plates (see 
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Figs. 1-3, diagrams to show types of opercula, 1, Tuberculodinium 
wallii n. sp.; 2, T. vancampoae (Rossignol) Wall; 3, T. ros&ignolae n. sp. 



figure 1 ) which, judging by their size, shape, and location, are precingu- 
lar. Using Evitt’s (1967) study of the archeopyle as a guide, these 
plates most probably represent precingular plates 2", 3", and 4". 

Dimensions: Body 87 p to 117 p. Central plate of the operculum 
is 35 p to 74 (x high and 22 p to 32 p wide at the base. 

Occurrence: JOIDES core hole 5, 105-179' depth, Lat. 30°23'N, Long. 
80°08'W, Post Miocene age. 

Discussion: Tuberculodinium vancampoae (Rossignol) Wall also ex- 
hibits a three plate operculum (Figures 2, 7-9). The illustrated speci- 
mens are from JOIDES core hole 5, although, in addition, topotype 
material of T. vancampoae was kindly sent to me by Dr. Martine 
Rossignol. Although no opercula were visible on the topotype material, 
the size and shape of the archeopyle opening seem to be the same as 
those of the JOIDES specimens. Tuberculodinium wallii differs from 
T. vancampoae in exhibiting small spherical “processes” on the dorsal 
and ventral surfaces. The archeopyle of the former is also somewhat 
larger and slightly differs in shape from T. vancampoae . 

Tuberculodinium rossignolae new species 
(Figs. 3, 10, 11) 

Description: Tract discoidal with two wall layers. The endophragm 
forms the central body of the tract and is about 2 p thick. The central 
body bears from 9 to 14 tubular processes with rounded to flaring tips 
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Figs. 4-7; 4, Tuberculodinium wallii n. sp., holotype, JOIDES hole 5, 
125' depth, operculum fallen inside; 5, T. wallii n. sp., paratype, JOIDES 
hole 5, 179'3" depth, operculum fallen inside; 6, T. wallii n. sp., paratype, 
JOIDES hole 5, 125' depth; 7, T. vancampoae (Rossignol) Wall, JOIDES 
hole 5, 125' depth, operculum in place with one lateral plate missing; 
all X384. 



which support an outer thin periphragm. Occasionally some of the 
processes are dumb-bell shaped. The processes are located peripherally 
and only rarely are found in a dorsal or ventral position. The archeopyle 
is seemingly precingular and usually consists of two reflected plates 
(Figure 3). Rarely there are three plates but in such cases one of the 
lateral plates commonly is somewhat deformed or only partially visible. 

Dimensions: Central body 64 fx to 116 /x diameter. Overall diameter 
90 fx to 145 fx. “Central” plate of operculum 26 fx to 42 fx high and 
13 fx to 32 [x wide at the base. 
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Figs. 8, 9; 8, Tuberculodinitim vancampoae (Rossignol) Wall, JOIDES 
hole 5, 105' depth, operculum missing except for one lateral plate fallen 
inside; 9, T. vancampoae (Rossignol) Wall, JOIDES hole 5, 125' depth, 
shows archeopyle; all X384. 



Occurrence : Lower Miocene, subsurface, near Rumbai, Sumatra. 

Discussion: This species differs from Tuber culodinium vancampoae 

and T. wallii n. sp. in that it usually exhibits two opercular plates rather 
than three. In addition, the processes tend to be restricted to the 
peripheral areas rather than uniformly distributed as on T. vancampoae. 
The present species also lacks the small dorsal and ventral spherical 
“processes” of T. wallii n. sp. 
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Figs. 10, 11; 10, T iiberculodinium rossignolae n. sp., holotype; 11, T. 
rossignolae n. sp., paratype; both from subsurface near Rumbai; Sumatra: 
both X518. 
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Figs. 12-14; 12, Xenicodinium hispidum n. sp., holotype; 13, X. 
hispidum n. sp., paratype; 14, X. hispidum n. sp., paratype, operculum 
dislodged showing shape of operculum; all from subsurface, Rupat Island, 
Sumatra; all x518. 



Genus Xenicodinium Klement, 1960 
Xenicodinium hispidum new species 
(Figs. 12-15) 

Description : Tract flattened dorso-ventrally, rounded pentagonal 
in outline. Wall single layered, thin, finely granulate. Trapezoidal six- 
sided intercalary archeopyle on the dorsal epitract. The operculum 
separates first on the lower edges similar to the mode of opening of 
Wetzeliella. The tract is ornamented by processes 3 ix to 5 /jl long. These 
are hollow and usually pointed distally but occasionally exhibiting blunt 
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to slightly capitate morphology. The density of process distribution is 
variable with some specimens having fewer processes than the illustrated 
examples. 

Dimensions: Tract 78 fi to 97 (x high, 72 /jl to 87 /x wide. 

Occurrence: Middle Miocene to Pliocene, subsurface, Rupat Island, 
Sumatra. 

Discussion: This species differs from Xenicodinium densispinosum 

Klement in being flattened rather than egg-shaped and is slightly larger. 
In addition, the processes are less closely spaced. The affinity of this 
species is probably peridinioid in view of its general similarity to 
Wetzeliella. 
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